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Abstract
Sex and gender differences influence key domains of research, lung health, healthcare access and
healthcare delivery. In interstitial lung diseases (ILDs), mouse models of pulmonary fibrosis are clearly
influenced by sex hormones. Additionally, short telomeres, a biomarker of telomere regulation gene
mutations, are impacted by sex, while heritability unexplained by genetic variation may be attributable to
gendered environmental factors that drive epigenetic control. Diseases like idiopathic pulmonary fibrosis,
hypersensitivity pneumonitis, occupational ILDs, connective tissue-associated ILDs and
lymphangioleiomyomatosis have different prevalence and prognosis between men and women. These
differences arise from a complex interplay between biological sex and sociocultural gender influencing
genetics, epigenomic modifiers, hormones, immune function, response to treatment and interaction with
healthcare systems. Much work remains to be done to systematically integrate sex and gender analysis into
relevant domains of science and clinical care in ILD, from strategic considerations for establishing research
priorities to guidelines for establishing best clinical practices. Accounting for sex and gender in ILD is
essential to the practice of individualised, patient-centred medicine.

Introduction
Sex and gender significantly impact risk, diagnosis, treatment and outcomes across several different
diseases, and attention must be directed to their inclusion in research endeavours and assessment in
healthcare utilisation [1]. Biological sex is expressed physiologically by gonadal and nongonadal
regulation of sex differences, while gender comprises the sociocultural, environmental and behavioural
variables and choices that influence self-identity, different exposure risks and healthcare utilisation [2, 3].
The influence of sex and gender is as complex and versatile as individuals and diseases themselves.
Inherent sex differences in human lung structure and function are noted in utero and manifest throughout
life [2], while gender identity forms later in development and influences healthcare utilisation and
differences in healthcare delivery [2, 4]. The influence and interaction of sex and gender are therefore
independent modifiers of health, disease and healthcare utilisation [3]. Sex and/or gender differences
impact genetics, epigenomics, hormones, immune function, vascular health, response to treatments and
https://doi.org/10.1183/16000617.0105-2021
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FIGURE 1 Complex interplay of sex and gender influencing health outcomes. a) Animal models of pulmonary
fibrosis are exclusively performed in male mice; b) genetic and epigenetic determinants of sex and/or gender
differences in interstitial lung diseases (ILDs); c) environmental and occupational exposures are highly
gendered; d) healthcare utilisation and access are gendered and impact outcomes; e) sex and gender needs to
be incorporated in the ILD fellowship training towards a more patient-centred medicine; f) clinical research
needs to be stratified on sex/gender in order to avoid missing possible gender/sex effect modification on
outcomes.

interaction with healthcare systems. These domains interact with one another in a multidimensional way,
contributing to the diversity of the sex and gender spectra in disease (figure 1) [5].
In this article, we aim to address sex and gender as effect modifiers of interstitial lung diseases (ILDs),
providing clinicians and researchers in the field with a current and comprehensive review of the topic. As
much as possible, the words female and male will be used to refer to sex-related differences, while women
and men will be used to refer to gender-related differences. Attention to the role of sex and gender
differences in ILD will improve research design, assessment of outcomes and individualised patient-centred
clinical practice.
Epidemiology
There are established sex differences in the incidence and prevalence of many ILDs: ∼50 000 adults aged
⩾60 years are diagnosed annually with idiopathic pulmonary fibrosis (IPF), with >50 000 annual deaths
worldwide [6, 7]. Older age, past history of smoking and male sex (1.5- to two-fold more than females)
are associated with higher incidence of IPF and shorter survival time [8]. While the aetiology of IPF
remains incompletely elucidated, there is a strong association between IPF and reduction in telomere
length, intimately linking IPF to ageing. Males aged >65 years have the highest mortality and disease
prevalence [9], and IPF is commonly considered a male-predominant disease.
Several ILDs are directly caused by occupational exposures, including silicosis, asbestosis, coal workers’
pneumoconiosis and berylliosis. Other forms of ILD have robust associations with certain job-related
exposures, particularly hypersensitivity pneumonitis and IPF. There are more men in industrial and labour
workforces with higher risk of exposures to silica, asbestos and hard metals, and thus their associated ILDs
[10, 11]. In addition, men are more likely to be exposed to vapours, gases, dusts and fumes [12], an
exposure grouping with an estimated population-attributable fraction of 26% for IPF [13]. Historically,
research in occupational lung disease has focused on men’s health, introducing challenges and potential
biases in characterising women’s risks in specific workplaces, and subsequent diagnostic delays [14, 15].
Furthermore, women are more likely to have secondary or indirect exposures associated with ILD,
https://doi.org/10.1183/16000617.0105-2021
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including asbestos and second-hand smoke [16, 17]. Air pollution exposure is associated with risk of
developing or exacerbating IPF [18, 19]. Gender may alter the effects of air pollution exposure with
differential impacts on men and women, via effect mitigation by smoking status and activity patterns [20].
Indoor air pollution is a gendered exposure with differential exposures to women in domestic environments
using biomass fuels for cooking and heating of homes [21, 22]. The impact of domestic pollution on risk
of ILD requires further study.
Tobacco and cigarette use are established risk factors for the smoking-related subtypes of ILD, as well as
in patients with IPF and the syndrome of combined pulmonary fibrosis and emphysema. Smoking is
strongly associated with an increased risk of IPF, particularly with a >20 pack-year smoking history [23–25].
The radiographic and histopathologic features of desquamative interstitial pneumonia, respiratory
bronchiolitis (RB)-associated ILD, pulmonary Langerhans’ cell histiocytosis and smoking-related
interstitial fibrosis are identified almost exclusively in former or current smokers [26–28]. Smoking is a
gendered behaviour, with differential smoking rates between men and women and patterns varying
according to cultural norms, targeted marketing and duration [29, 30]. Despite declining overall tobacco
use, smoking remains the leading risk factor for chronic respiratory disease-related disability among men
worldwide [29]. While smoking has typically been highest in men, this gender gap narrowed over recent
decades in both high and lower income countries, due to targeted marketing and changing social norms [30].
Of concern, these trends may lead to higher prevalence of smoking-related lung disease, including ILD, in
women. The widespread and rising use of electronic cigarettes and vaping products cause concern as such
products are associated with increased tobacco use [31, 32] and acute lung injury [33], with unknown
long-term pulmonary effects. Gendered marketing campaigns for smoking and vaping, and those targeted
at youth pose a substantial health risk for future generations.
From what is known about asthma, COPD and lung cancer, it is highly likely that the role of tobacco and
other exposures in ILD is not only mediated by sociocultural gendered behaviours, but also by sex: airway
diameter, sex hormones and enzyme metabolism are different between males and females [34].
Nevertheless, the exact mechanisms behind these effects on ILD are not yet fully understood.
In regard to specific ILDs, HP deserves special mention. HP is an ILD resulting from an immune-mediated
response in susceptible and sensitised individuals to a large variety of inhaled antigens found in the
environment, and is more common in males in some case series. In the most recent population-based
epidemiological studies in the United States, HP predominates among women (58%) [35]. However,
reports from other countries, including Denmark, report a predominance of disease among men (57%) [36].
Interestingly, while HP occurs in a relatively gender-balanced prevalence, the aetiologies of HP may differ
by gender, especially as exposure to certain aetiologic antigens may be gender-biased in occupational HP.
A meta-analysis of 15 studies identified a population-attributable fraction of 19% for occupational
exposures leading to HP [13], and metal-working fluid exposures account for more than half of all
occupational HP cases in the United Kingdom [37]. Men appear to be more likely than women to develop
HP due to farming or metal-working fluid exposures, but there is a paucity of data specifically analysing
gendered risks of exposures for the development of HP [38, 39]. HP is less frequent in smokers or
ex-smokers, although these data are not reported in relationship to sex and gender. Many cases are
associated with an occupational exposure, while others may have no identified antigen [40]. The majority of
cases of HP are related to bird exposure [40]. Antigen-indeterminate cases are reported more often in older
women with lower lung function, less alveolar lymphocytosis and greater fibrosis on lung imaging [41].
The connective tissue disease (CTD)-associated ILDs also have some gender/sex nuances that deserve
special mention. CTD patients who develop CTD-ILD are more frequently younger women and
never-smokers [42]. The greatest sex difference, with a ratio of women to men of 7:1–10:1, is observed in
systemic lupus erythematosus, and in other CTDs frequently associated with ILD: systemic sclerosis,
rheumatoid arthritis and Sjögren’s syndrome [5, 42]. In rheumatoid arthritis-associated ILD, interestingly,
although rheumatoid arthritis predominates in women, the usual interstitial pneumonia (UIP) pattern is
noted more frequently in men, whereas the non-UIP pattern is reported more in women [43, 44].
Finally, lymphangioleiomyomatosis (LAM) is the ILD with the strongest sex influence. It is basically a
female disease affecting mostly white women of childbearing age [45, 46]. LAM can be considered a
low-grade neoplasm and has been included in the family of “perivascular epithelioid cell tumours”, a
heterogeneous group of mesenchymal tumours [47]. LAM is found in a sporadic form or in conjunction
with mutations in the tuberous sclerosis complex genes leading to constitutive activation of the rapamycin
(mTOR) pathway [46]. Both forms can lead to progressive respiratory failure. LAM can present in organs
other than the lung, causing lymphatic manifestations including lymphangioleiomyomas and
https://doi.org/10.1183/16000617.0105-2021
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angiomyolipomas involving the kidney [45]. The worldwide prevalence of LAM has been estimated at
3.4–7.8 women per million [47]. Oestrogens are believed to play a pathogenic role in LAM, since it is
restricted almost exclusively to women, is exacerbated by exogenous oestrogen use including oral
contraceptives, worsens with the onset of menses [48] and pregnancy [49–51], and is less aggressive in
post-menopausal women [51]. However, hormonal-related treatment modalities lack efficacy and their use
has been discouraged by expert guidelines [52]. Additionally, the rare reports of LAM in men include a
male with high levels of aromatase, an enzyme that converts androgens to oestrogen, further supporting the
role of oestrogens/oestrogen receptors in LAM [53].
Sex as an effect modifier in ILD
Animal models
Historically, pre-clinical studies excluded female animals due to the recognised but poorly understood
influence of the reproductive cycle on experimental conduct and data [54]. Subsequent studies demonstrate
that males present equal or greater variability than females owing to fluctuations in testosterone levels and
other factors including caging conditions [55]. There are no differences in measures of gene expression in
microarray data between males and females in mice and human studies [56]. However, sex differences can
help to explain variability in data and to reduce the overall number of experiments required to determine
significant outcomes. For instance, in ILD, the majority of studies investigating pulmonary fibrosis to date
utilise young male bleomycin (Bleo)-treated mice, aged 8–12 weeks [57–59]. Other animal models of
fibrotic lung disease do exist. West Highland Terriers (Westies), cats, donkeys, ferrets and horses do
develop ILD [60, 61]. However, the animal model mostly used is the Bleo-treated mouse. Spontaneous
resolution of Bleo-induced pulmonary fibrosis is observed in young mice, a phenomenon not observed in
aged mice [62–64]. Mirroring the outcomes of elderly men with IPF, REDENTE et al. [65] noted that aged
Bleo-treated male mice developed more severe lung disease with higher mortality compared to aged female
mice. Thus, the use of aged male mice has been thought to provide a clinically relevant animal model of IPF.
Oestrogens have been postulated to play a significant role in the sex differences noted in the pulmonary
fibrosis animal model. Studies evaluating the immune reactivity and inflammatory response in males and
females have suggested an influence of oestrogen on disease severity [66]. In one model of pulmonary
fibrosis where age-matched C57BL/6 female and male mice were treated with Bleo, a greater reduction in
static lung compliance (a surrogate of fibrosis/inflammation) was observed in the lungs of male mice
compared to females (50% versus 10%) [67]. Furthermore, when male mice were castrated, this reduction
in static compliance was attenuated, while when female mice were treated with dihydrotestosterone, a
similar effect on compliance as observed in male mice was seen [67]. While oestrogens may play a role in
attenuating disease, other findings suggest the involvement of androgens. Irrespective of the exact causes
for the sex differences observed in pulmonary fibrosis animal models, these data inform that the sex of the
animal influences experimental results.
Although the inclusion of female and male animals appears to require a doubling in the number of
experimental participants, more efficient experimental/adaptive designs can incorporate both sexes without
increasing variance excessively [68]. A successful strategy can use factorial designs, in which two
experimental factors with multiple levels are tested and data are collected across all possible combinations
of factors and levels. This enables the effect of each factor to be tested in addition to the interaction
between the factor levels. Sample sizes may need to be increased by 14–33% to account for the estimation
of the extra parameter [69].
Genetics
There is a 10-fold increase in prevalence of IPF in some families of patients with a diagnosis of IPF,
supporting a genetic predisposition to ILD [70, 71]. Genetic studies of familial forms of ILD led to the
discovery of mutations in genes implicated in telomere-related gene (TRG) homeostasis or surfactant
homeostasis associated with complex syndromes [72]. Loss-of-function TRG mutations are associated with
shortening of telomere length [73, 74]. The development of ILD and whether telomere length is a
biomarker of increased severity of disease in TRG mutation carriers remains unknown, although the
telomere length by itself, whatever the presence of a TRG mutation, might be implicated in the ILD
pathophysiology by inducing a senescence programme. Indeed, telomere length could be a biomarker of
increased severity of the disease in addition to the presence of a germline mutation [73, 75].
Among all the known TRG mutations associated with ILD, only DKC1 is located on the sex
chromosomes, more specifically in the X chromosome, leading to X-linked dyskeratosis congenita, where
only males are affected. All the other known TRG mutations are located on autosomes [76].
https://doi.org/10.1183/16000617.0105-2021
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In patients with ILD and TRG mutations, men are usually younger than women (54 versus 63 years,
respectively) at diagnosis, and the prevalence of ILD increases with age [77]. Telomeres are known to
progressively shorten with age and environmental and occupational exposures vary by gender. These data
imply that gender, sex, sex hormones and age may contribute to the development of ILD [75, 77, 78].
In a reported cohort of familial pulmonary fibrosis, telomere length was significantly shorter in diseased
men, indicating that women might be protected from telomere shortening [79]. Blood cell counts of TRG
mutation carriers can improve with androgen therapy [80]. In vitro androgens increase telomerase activity
and TERT concentration mRNA levels in control cells, and restore telomerase activity in cells from
TRG-mutation carriers [81]. Oestradiol had a similar effect in an oestrogen receptor (ER)-α dependent
manner. Further in vitro studies suggest that regulation of telomerase expression and activity is mediated
by aromatisation of androgens and ER-α [81].
Danazol, a synthetic sex hormone with androgenic properties, showed promise as a treatment for
pulmonary fibrosis associated with TRG mutations [80]. Treatment with danazol promoted telomere
elongation and favourable haematological response in 79% of the cases (19 out of 24); however, more
women than men (15 out of 27) were included in this trial and the median age at inclusion was 41 years [80].
A clinical trial with danazol is currently ongoing in France for patients with ILD and TRG mutations [82]
(clinicaltrials.gov NCT03710356).
There is growing evidence that genetic variation on autosomes (outside the sex chromosomes) occurs in a
sex-dependent matter [83]. Furthermore, heritability unexplained by genetic variation may be attributable
to environmental factors that drive epigenetic control of gene expression such as endogenous biological
factors (e.g. hormones and enzymes) and environmental factors with behavioural gender differences (e.g.
smoking, environmental toxins) [84].
Future genomic studies should include sex- and gender-specific questions. How does sex influence the risk
of ILD and disease prognosis for ILD-associated mutation carriers? Does hormonal treatment and
menopause modify telomere length and the prevalence of ILD in TRG mutation carriers? Are there
sex-specific pharmacogenetic differences modifying the effect of antifibrotic drugs? [85].
The influence of genomics in disease phenotype may vary; for some diseases the contribution of genetic
factors is very high (determinant), while for others genetic factors are less important and largely influenced
by other factors (environmental, behavioural) in order for disease to manifest [86]. As outlined earlier, sex,
expressed by the action of sex hormones and sexually regulated genetic and epigenetic phenomena,
explains part but not all of the variability seen between females and males with ILD. The other part is due
to behaviours that are different across gender, leading to different exposures, healthcare-seeking patterns
and healthcare provision.

Gender as an effect modifier in ILD
Beyond the effect of biological sex in ILD, gender may be an important effect modifier in patients with
ILD, impacting the risk of developing disease, the likelihood of obtaining a diagnosis or receiving
treatment and specific clinical outcomes including overall quality of care and survival. It is important to
note that many of the studies cited herein use the terms sex and gender synonymously, and it is
challenging to elucidate whether the variables intend to describe biological sex or gender. Our review
underscores the importance of inclusion and specification of sex and gender in all studies, avoiding
assumptions that male and female data are interchangeable and the influence of gender is predictable.

Diagnosis
Given the consistent and well-described predominance of men in IPF, gender appears to also influence
diagnostic impression of ILD by physicians, whereby men who have high-resolution computed
tomography patterns other than definite UIP are more likely to be given a diagnosis of IPF [87]. Despite
increased awareness of IPF among men, delays are still seen and were associated with trials of inhaled
therapies, better lung physiology and better scores in quality-of-life questionnaires [88]. The combination
of male sex and age >60 years yielded a specificity >91% for underlying histopathologic UIP in another
study of patients with non-definitive computed tomography patterns [89]. The Australian IPF Registry has
reported a definite UIP pattern more commonly in men, while there were relatively more women meeting
criteria for possible UIP or inconsistent with UIP patterns [90].
https://doi.org/10.1183/16000617.0105-2021
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Prognosis
Men tend to have a worse prognosis for IPF and other non-IPF ILDs, with lower transplant-free survival
[91]. This strong signal has been well validated using the GAP (gender, age, physiology) score, where
gender (being a man) confers a worse prognosis in IPF and in non-IPF ILD [92, 93]. US claims data have
also shown that overall mortality rates of IPF for men were 1.63 times that of women [94]. Using German
administrative claims data of >36 000 individuals, WÄLSCHER et al. [95] found gender-based differences in
number of hospitalisations in patients with ILD. In their study, women had significantly lower risks of
both ILD-related and non-ILD-related hospitalisations. Men are at increased risk of faster disease
progression and increased mortality in different CTD-ILDs as well, including systemic sclerosis [96],
rheumatoid arthritis [97, 98] and autoimmune inflammatory myopathy [99]. In a single-centre study of 243
patients with CTD-ILD, men experienced increased mortality across diseases [100]. It is unknown whether
these differences in prognosis are mainly influenced by biological sex factors, behavioural gender or both.
Medication usage
Recent data indicate that gender impacts the probability of being on disease-targeted therapy for ILD,
although these studies did not report gender specifically, considering sex instead as the dependent variable.
However, given the sociocultural factors of health behaviours and healthcare provision, we consider gender
here to be a more influential metric than biological sex. In a large multicentre Canadian registry of patients
with fibrotic ILD, male sex and lower lung function were associated with shorter time to treatment
initiation in the overall cohort (hazard ratio (HR) 1.24, 95% CI 1.05–1.48) and in the subgroup of patients
with IPF (HR 1.85, 95% CI 1.28–2.66) [101]. In a US administrative claims-based cohort of nearly 11 000
patients with IPF, only one-quarter of patients started an antifibrotic medication during the study period
[102]. Of those treated, men were significantly more likely than women to be on an antifibrotic (30%
versus 21.9%, p<0.0001). The out-of-pocket costs for treatment were high at USD 400 per month, but it is
unclear whether financial barriers may have contributed to the differential use of antifibrotics in this
population, and specifically the differences by gender. In a longitudinal study of Korean patients with IPF,
men were more likely than women to be treated with antifibrotics (80% versus 73%), a difference less
likely to be attributable to financial differences given their universal health coverage [103]. Given the
prevailing data that male sex predicts worse outcomes in patients with IPF, treatment decisions may be
influenced by the perceived risk of progression [92]. This may explain why men are more often treated
with antifibrotics compared to women, but may not be justifiable given the known natural history of
untreated IPF and the recommendation that antifibrotics should be considered for all patients [104, 105].
The reasons underlying gendered differences in ILD treatments warrant further study to identify and
address systemic barriers in equitable access to treatments. Overall, women have been found less likely to
receive guideline-based drug therapy and to adhere to medications for chronic conditions [106], an issue of
critical importance for lung diseases like ILD.
These gender-based treatment differences extend to nonpharmacological therapies such as exercise
rehabilitation, where men make up a greater proportion of the study population in pulmonary rehabilitation
studies [107, 108]. Although lower adherence is observed among women, they usually seek more
healthcare in response to physical and mental symptoms, and that argues against intentional nonadherence
or disease denial as possible explanations for inferior adherence as compared to men [109]. To the contrary
it seems that men and women are managed differently in the healthcare system: women present more
frequently with atypical symptoms, making it more difficult to reach a diagnosis [110]. Additionally,
women are considered at lower risk for certain diseases (for example, for IPF or acute myocardial
infarction), which makes physicians less aware, decreasing adherence to medical treatment. Males tend to
be included in clinical trials of IPF more frequently than females, as manifested in trials with antifibrotic
therapies [111–114]. A similar disparity was found among lung transplant recipients, with men receiving
more transplants than women with IPF, despite higher risk of death in males post-transplant [115, 116].
Sex and gender in research
Integrating sex and gender analysis into the design of research, where relevant, can lead to discovery and
improved research methodology [1]. The goal of sex and gender analysis is to promote rigorous,
reproducible and responsible science. It is crucial that data be stratified on the level of sex and/or gender.
This will improve accuracy and avoid misinterpretations and sex-level generalisabilities where not
appropriate. The common practice of pooling results for females and males or women and men can mask
important sex differences.
Much work remains to be done to systematically integrate sex and gender analysis into relevant domains of
science, from strategic considerations for establishing research priorities to guidelines for establishing best
practices in formulating research questions, designing methodologies and interpreting data. To achieve
https://doi.org/10.1183/16000617.0105-2021
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TABLE 1 Suggested topics for inclusion in interstitial lung disease (ILD) fellowship training
Overall review of sex and gender-based medicine
Sex influence in pulmonary fibrosis animal models
Sex and gender influences in genetics and epigenetics in ILD
Gendered behaviours influencing exposures in ILD
Gendered behaviours influencing healthcare system utilisation and healthcare provision
Sex and gender in the research agenda (designs accounting for this additional stratification)
Gender bias in career progression of women physicians, and importance of equity, diversity and inclusion
Appropriate references for each topic are provided throughout the text.

meaningful progress in the next decade, researchers, funding agencies, peer-reviewed journals and
universities should coordinate efforts to develop and standardise methods of sex and gender analysis.
Accounting for sex and gender is essential to individualised medicine aiming to 1) delineate and
investigate sex- and gender-based differences in health, disease and response to treatment and 2) apply that
knowledge to clinical care to improve the health of both women and men [5, 117].
Sex and gender in ILD education and careers
Sex and gender-based medicine (SGBM) should be considered essential to better preparing future ILD
physicians. However, the integration of SGBM into the ILD fellowship training is poorly defined; schools
often do not know the current status of SGBM content in their curricula, and this is even worse for
subspecialties training. An important step to push forward SGBM in ILD training is first to recognise sexand gender-based differences in health, disease and response to treatment, and second to officially
incorporate SGBM into the ILD training curriculum. Suggested items to be included in ILD fellowship
curricula are listed in table 1.
While gender inequality in medicine may be unintentional, research suggests that it is the effect of both
implicit and explicit biases [118–120]. Sociocultural factors also contribute, especially for those with
parental, caregiver and home responsibilities, as do considerations of race and ethnicity. Gender inequity is
ubiquitous across private and public sectors, suggesting that its causes relate to structural and systemic
barriers, rather than individual preference. For instance, a recent publication showed that no women led as
first or senior author any of the major industry-sponsored trials or society-sponsored clinical practice
guidelines within the past 10 years in the ILD field [121]. Industry-sponsored trials and society-sponsored
guidelines are activities where participation occurs by invitation, which reflects power and network.
The paucity of women in leadership roles reflects systemic biases in academia and medicine that promote
and perpetuate “leaky pipeline” and “glass ceiling” effects [122]. While over half of graduating medical
students have been women in the past two decades, they still represent a disproportionate minority of
medical school deans [123], department chairs, division chiefs and full professors [124]. A robust and
growing body of evidence demonstrates gender inequity in conference presentations and authorship of
peer-reviewed publications across diverse fields [121, 125, 126]. Professional medical societies, editorial
boards and pharmaceutical companies must continue to evaluate and revise their processes to ensure
continued growth towards diversity in representation, including inclusion across domains of gender,
LGBTQ+, race and ethnicity [127]. Deserving specific mention are transgender and gender non-binary
individuals (TGGNB), since these are among the most stigmatised individuals in the US, and probably in
most other countries [128, 129]. The term TGGNB is used to refer to individuals who express their gender
in ways that differ from the established cultural norms where gender is defined from sex assigned at birth.
The social marginalisation of TGGNB individuals has a significant impact on their health and quality of
life [130]. TGGNB people experience significantly high rates of poor physical and mental health [129].
When TGGNB individuals do have access to healthcare, they frequently experience stigma and
discrimination from providers [129]. Healthcare providers need to be trained to offer proper healthcare to
these individuals while institutional and system-level changes are implemented to support providers in their
abilities to care for TGGNB patients. Collecting data on TGGNB status in ILD research will further help
inform the unique issues in this patient population.
Conclusions and future perspectives
Our understanding of the interplay between sex and gender is imperfect and evolving; greater consideration
of sex and gender is needed in basic and clinical ILD research. Many gaps in knowledge still remain. The
goals are to improve care for all ILD patients in light of identified sex and gender. This review
https://doi.org/10.1183/16000617.0105-2021
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demonstrates the importance of sex and gender aspects of disease and the attention needed to biological
and social determinants of health in training curricula for clinicians and researchers. We encourage ILD
physicians to consider sex and gender broadly across their practice to optimise care for all patients,
disseminate up-to-date knowledge, advance research where gaps exist and educate the next generation of
ILD clinicians to acknowledge and incorporate sex and gender in the management of health and disease.
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